General information
• All reactions were carried out under argon. THF and toluene were distilled over Solvona ®.
Dichloromethane was distilled over calcium hydride. All other chemicals were used without further purification.
• Triazolium salts A-G were prepared according to known literature procedures. [1] Benzothiazolimines 1 were prepared from benzo [d] thiazol-2-amine. [2] α-Chloroaldehydes were synthesized form aldehydes. [3] Racemic samples were prepared by using triazolium salt A as catalyst, except 3l, which was prepared by manully mixing 3l and ent-3l.
• Chromatographic purification of the products was performed on Merck silica gel 60, particle size 0.040-0.063 mm (230-240 mesh, flash). • Analytical TLC: SIL G-25 UV254 from MACHEREY&NAGEL. Visualization of the developed TLC plates was performed with ultraviolet irradiation (254 nm).
• Microanalyses were performed with a Vario EL element analyzer.
• Mass spectra and high resolution mass spectra were acquired on a Finnigan MAT 95 (EI/CI) or on a ThermoFisher Scientific LTQ Orbitrap XL (ESI).
• IR spectra were taken on a Perkin-Elmer FT-IR Spectrum 100 using a Diamant/KRS5 ATR.
Evaluation was done using the supplementary software. The absorption bands are given in wave numbers (cm -1 ).
• 1 H-and 13 C NMR were recorded at ambient temperature on VNMRS 600 and Inova 400 instruments. The chemical shifts are reported in ppm downfield of tetramethylsilane (TMS) and referenced to residual solvent peaks resonance as internal standard. The order of citation in parentheses is a) multiplicity (s = singlet, d = doublet, dd = doublet of doublet, t = triplet, q = quartet, td = triplet of doublet, m = multiplet), b) coupling constants, c) number of protons, and d) assignment. Coupling constants (J) are reported in Hertz (Hz).
• Analytical HPLC was performed on a Hewlett-Packard 1100 Series instrument using chiral stationary phases (Daicel IC, Daicel IA, Daicel AD, Daicel OJ ).
• Optical rotation values were measured on a Perkin-Elmer 241 polarimeter.
General procedure
To a dried and argon-filled Schlenk flask was added (E)-N-arylidenebenzo [d] thiazol-2-amine (1) (0.5 mmol, 1.0 equiv.), α-chloroaldehyde 2 (1.0 mmol, 2.0 equiv.), triazolium salt F (0.05 mmol, 10 mol%) and DABCO (1.1 mmol, 2.2 equiv.) in toluene (5 ml). The mixture was stirred at room temperature and monitored by TLC until completion of the reaction. The solution was directly purified by flash chromatography on silica gel (pentane/Et 2 O 10:1) to afford the products 3a-n.
Characterization Data
The compound 3a was prepared according to the general procedure. The product was obtained as a colorless solid (116 mg, 63% yield). The ee (90%) was measured by HPLC using a chiral stationary phase [Daicel IC, n-heptane:i-PrOH (ddd, J = 7.9, 6.6, 5.8 Hz, 1H) , 3.00 (dd, J = 14.5, 7.9 Hz, 1H), 2.56 (dd, J = 14.5, 6.6 Hz, 1H); 13 C NMR (151 MHz, Chloroform-d) δ 169. 62, 155.83, 138.05, 137.69, 135.62, 128.82 (4C), 128.39 (2C), 127.90, 127.36 (2C), 126.55, 126.50, 125.62, 123.16, 121.75, 116.76, 62.47, 47.38, 31 71, 155.62, 138.20, 137.61, 135.64, 134.51, 129.49 (2C), 128.83 (2C), 128.38 (2C), 127.25 (2C), 126.51, 126.46, 125.57, 123.19, 121.73, 116.72, 62.29, 47.33, 31.02, 21.13 The compound 3c was prepared according to the general procedure. The product was obtained as a yellow solid (68 mg, 34% yield). The ee (87%) was measured by HPLC using a chiral stationary phase [Daicel IA, n-heptane:EtOH = 7:3, 0.7 mL/min), t R = 14.96 min (minor), 17.15 min ( The compound 3j was prepared according to the general procedure. The product was obtained as a colorless solid (157 mg, 78% yield). The ee (91%) was measured by HPLC using a chiral stationary phase [Daicel IC, n-heptane:EtOH = 7:3, 0.5 mL/min), t R = 18.59 min (minor), 20.67 min ( 44, 155.12, 137.82, 137.47, 134.14, 131.00, 128.86 (2C), 128.80 (2C), 128.41 (2C), 127.98, 127.28 (2C), 126.63, 126.59, 124.95, 121.64, 117.46, 62.53, 47.29 3063, 3028, 2927, 1720, 1640, 1577, 1459, 1291, 1176, 1144, 1086, 908, 865, 816, 736, 697 3062, 3030, 2928, 2856, 1719, 1640, 1592, 1471, 1221, 1164, 899, 852, 749, 698 3775, 3383, 3118, 2624, 2441, 2287, 2184, 2099, 1949, 1587, 1464, 1269, 1178, 1108, 933 56, 164.85, 151.99, 141.23, 137.06, 134.60, 130.96, 130.37, 129.49 (2C), 128.70 (2C), 126.98, 126.08, 124.44, 124.39, 122.38, 121.32, 120.87, 119.66, 114 2932, 2564, 2176, 2026, 1736, 1616, 1537, 1447, 1365, 1215, 1133, 1018, 935, 747, 
